s y n t h e s i s .
We have r e c e n t l y concentrated our e f f o r t s towards t h e asymmetric s y n t h e s i s o f o p t i c a l l y a c t i v e poly-hydroxylated c h a i n s which a r e p r e s e n t i n many i m p o r t a n t n a t u r a l products, Our method i s based on t h e combination o f r e d u c t i o n o f 6 -k e t o s u l f o x i d e s and h y d r o x y l a t i o n o f t h e double bond, r e a c t i o n s which have been shown t o be extremely s t e r e o s e l e c t i v e . T h i s method was improved i n o r d e r t o o b t a i n d i f f e r e n t stereochemistry i n t h e r e s u l t i n g p o l y o l . Several a p p l i c a t i o n s w i l l be described t o i l l u s t r a t e t h i s methodology.
8-ketosulfoxides a r e r e a d i l y a v a i l a b l e from e s t e r s and methyl p -t o l y l s u l f o x i d e s . We i n v e s t i g a t e d r e c e n t l y t h e r e d u c t i o n of these 6-ketosulfoxides w i t h metal h y d r i d e s (1,2). W e have shown t h a t t h e r e d u c t i o n o f (R)-8-ketosulfoxide w i t h DIBAL gave t h e corresponding (RS)-
6-hydroxysulfoxide (d.e. > 90%), w h i l e by adding one e q u i v a l e n t o f t h e complexing agent ZnC12 t o t h e (R)-8-ketosulfoxide and t h e n DIBAL, t h e (RRI-6-hydroxysulfoxide was o n l y formed (d.e. > 90%).
These r e s u l t s can be c l e a r l y understood i n terms o f a c h e l a t e d conformation f o r t h e 8 -k e t o s u l f o x i d e i n presence o f ZnC12 and a non-chelated conformation i n absence o f ZnCl 2 (1, 2) . 
T h i s v e r y e f f i c i e n t method t o prepare b o t h diastereoisomers o f 6-hydroxysulfoxides was a p p l i e d t o t h e s y n t h e s i s o f o p t i c a l l y a c t i v e epoxides
p t i c a l l y a c t i v e a l l y l i c 8-hydroxysulfoxides p r e s e n t some s p e c i f i c i n t e r e s t because o f t h e p o s s i b l e h y d r o x y l a t i o n o f t h e double bond l e a d i n g t o v i c i n a l t r i o l s . We found t h a t t h e osmium t e t r
R ."4 OH
The s u l f o x i d e group can be a l s o o x i d i z e d t o a s u l f o n e a f t e r t h e double bond h y d r o x y l a t i o n depending on t h e amount o f o x i d a n t used f o r t h e r e a c t i o n . With o n l y one e q u i v a l e n t o f t r i m e t h y l a m i n o N-oxide, t h e s u l f o x i d e group was recovered unchanged. t h e n a t u r e o f t h e c h a i n R played a l s o a r o l e i n t h e asymmetric i n d u c t i o n . The presence o f a r a m i f i e d c h a i n R a t o t h e double bond decreased s i g n i f i c a n t l y t h e d i a s t e r e o s e l e c t i v i t y . 
The f i r s t a p p l i c a t i o n o f t h e s e r e s u l t s was t h e asymmetric s y n t h e s i s o f carbohydrates i n t h e u n n a t u r a l c o n f i g u r a t i o n . L -A r a b i n i t o l was r e a d i l y prepared by a p p l i c a t i o n o f t h i s methodology (5,6). According t o t h e r e t r o s y n t h e t i c scheme (scheme

t i o n s : a c e t a l i s a t i o n w i t h benzaldehyde, opening o f t h e a c e t a l w i t h LiAIHq and A l C l , o x i d a t i o n o f t h e a l l y l i c a l c o h o l t o t h e t r a n s aldehyde, o x i d a t i o n t o t h e correspondi8g c a r b o x y l i c a c i d , e s t e r i f i c a t i o n and r e a c t i o n w i t h t h e carbanion of
(+I ( R I P -t o l y lm e t h y l s u l f o x i d e (scheme 4 ) .
Scheme 4
Mw dbl 8 0 % I kypq 
The same method can a l s o be used t o t h e asymmetric s y n t h e s i s o f D-carbohydrates. I t was a l r e a d y mentionned t h a t t h e two c h i r a l c e n t e r s , t h e s u l f o x i d e and t h e h y d r o x y l i c group, have a s y m b i o t i c e f f e c t i n t h e asymmetric i n d u c t i o n . As a m a t t e r o f f a c t , t h e osmium t e t r o x i d e h y d r o x y l a t i o n o f t h e RS-diastereoisomer gave o n l y 50% d.e. (scheme 6 ) . Therefore, t h e asymmetric s y n t h e s i s o f D-sugars o r r e l a t e d p o l y o l s has t o be performed from t h e S S d i astereoisomer, C h i r a l s u l f o x i d e s i n t h e S c o n f i g u r a t i o n a r e e a s i l y o b t a i n e d from (+)'m%nthol by t h e method a l r e a d y used f o r t h e R -c o n f i g u r a t i o n (7).
D-panta-0-Acetyl Arabinitol ia10t37* ( L i t t . t 37.3') 
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However, a r e l a t e d work of Hauser (8) showed t h a t t h e osmium t e t r o x i d e h y d r o x y l a t i o n o f a l l y l i c N -t r i c h l o r o a c e t y l y -s u l f o x i d e s was completely mediated by t h e s u l f o x i d e group which c
o n t r o l e d t h e stereochemistry o f t h e r e s u l t i n g d i o l (scheme 7 ) . F o l l o w i n g t h i s r e s u l t , we p r o t e c t e d t h e h y d r o x y l i c group, i n t h e (2,R) a l l y l i c B-hyd r o x y s u l f o x i d e , w i t h t r i f l u o r o a c e t i c anhydride ( a t room temperature t h e r e i s l e s s than 5% o f Pummerer rearrangement) and submitted t h e r e s u l t i n g t r i f l u o r o a c e t a t e t o t h e h y d r o x y l a t i o n r e a c t i o n which was shown t o g i v e o n l y one diastereoisomer, e a s i l y i d e n t i f i e d by t r a n sf o r m a t i o n i n t o t h e known x y l i t o l pentaacetate (scheme 8).
T h i s r e s u l t confirms t h e work of Hauser and s t r o n g l y supports t h e i n i t i a l f o r m a t i o n o f a complex between t h e osmium and t h e s u l f o x i d e group f o l l o w e d by an i n t r a m o l e c u l a r h y d r o x y l a t i o n process.
A l l y l i c 6 -k e t o s u l f o x i d e s h a v i n g a Z geometry on t h e double bond cannot be prepared from t h e corresponding e s t e r s , t h e s t r o n g l y b a s i c medium g i v i n g i n every case a complete i s o m e r i z a t i o n o f t h e double bond i n t h e r e s u l t i n g 6 -k e t o s u l f o x i d e . Direct vity (10%). osmium tetr correlation hydroxylation of the (SR)-B-hydroxysulfoxide gave a very poor diastereoselectiHowever, after protection of the hydroxylic group as a trifluoroacetate, the .oxide oxidation gave again one diastereoisomer which was identified by with the knwon D-Arabinitol (scheme 11). All these results have clearly shown that it is possible t o obtain vicinal triols in all possible configurations by using the highly powerful asymmetric induction of sulfoxides (scheme 1 2 ) . 
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Scheme 14
A r %% T 2 C u C N L i Z Homoallylic 8-hydroxysulfoxides should also be very interesting molecules which can be considered a s precursors of 1,3,4-triols but their synthesis were not very obvious. We have finally been able to make these molecules from 8-epoxysulfoxides.
Optically active 8-epoxysulfoxides were readily prepared from methyl monochloroacetate which gave the corresponding 8-ketosulfoxide in very high yield. Reduction proceeded a s usual in a very high diastereoselectivity without any important effect of the vicinal chloro atom. We noticed a slightly lower d.e. during the reduction in presence of ZnCl . Finally, the two diastereoisomeric epoxides were obtained in basic medium (scheme 13f. These 2 epoxides are solid and can be easily purified. However, the synthetic utility of these triols in organic synthesis would be increased if it was possible to selectively protect the different hydroxylic groups. In the case of allylic 8-trifluoroacetylsulfoxides, it will be very easy t o protect the resulting trio1 a s an acetonide (scheme 15).
In the other cases, we found that a monoacetonide was obtained in very high yield.
